Purification and characterization of an oxygen-stable carbon monoxide dehydrogenase of Methanothrix soehngenii.
Carbon monoxide dehydrogenase was purified to apparent homogeneity from Methanothrix soehngenii. In contrast with the carbon monoxide dehydrogenases from most other anaerobic bacteria, the purified enzyme of Methanothrix soehngenii was remarkably stable towards oxygen and it was only slightly inhibited by cyanide. The native molecular mass of the carbon monoxide dehydrogenase of Methanothrix soehngenii determined by gel filtration was 190 kDa. The enzyme is composed of subunits with molecular mass of 79.4 kDa and 19.4 kDa in an alpha 2 beta 2 oligomeric structure. The enzyme contains 1.9 +/- 0.2 (n = 3) mol Ni/mol and 19 +/- 3 (n = 3) mol Fe/mol and it constitutes 4% of the soluble cell protein. Analysis of enzyme kinetic properties revealed a Km of 0.7 mM for CO and of 65 microM for methyl viologen. At the optimum pH of 9.0 the Vmax was 140 mumol of CO oxidized min-1 mg protein-1. The enzyme showed a high degree of thermostability.